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Background.  There has been considerable recent interest in possible causal linkages between 
exposure to bullying victimization and later psychotic symptomatology.  Prior research in this area 
has had several limitations which make it difficult to ascertain causality, and to determine the extent 
to which these effects extend beyond adolescence. 
Methods.  Data were obtained from the Christchurch Health and Development Study (CHDS), a 35-
year study of a longitudinal birth cohort.  This investigation used generalized estimating equation 
modelling to estimate the associations between bullying victimisation (ages 13-16) and psychotic 
symptoms (ages 18-35), before and after controlling for possible confounding factors, including: 
gender; childhood socioeconomic status; child IQ; exposure to sexual abuse in childhood; 
anxious/withdrawn behavior and attention problems (ages 7-9); and adolescent psychotic symptoms 
and paranoid ideation (ages 15-16). 
Results.  There was a significant (p < .0001) bivariate association between bullying victimization in 
adolescence and psychotic symptomatology in adulthood.  Successive models controlling for 
covariation reduced this association to statistical non-significance.  After controlling for covariates, 
those with the highest level of bullying victimization had rates of psychotic symptoms that were 1.21 
(95%CI: 0.73-1.99) times higher than those who were not victimized. 
Conclusions.  The association between bullying victimization in adolescence and psychotic 
symptomatology in adulthood could be largely explained by childhood behavioral problems, and 
exposure to sexual abuse in childhood.  The results suggest that bullying victimization was unlikely to 





In recent years there has been growing research interest in the short- and long-term effects of being 
bullied in childhood (Gini and Pozzoli, 2009, Lereya et al., 2015, Sourander et al., 2007, Stapinski et 
al., 2014).  One area of particular interest has been the examination of possible linkages between 
bullying victimization and the development of psychotic symptoms or psychotic illness (Cunningham 
et al., 2015, van Dam et al., 2012).  Several studies have shown links between bullying victimization 
and psychosis.  For example, Kelleher and colleagues (Kelleher et al., 2013), using data from a 
prospective cohort study of adolescents, found a significant dose-response association between 
exposure to bullying and psychotic experiences during the period 13-16 years.  Also, Arsenault et al 
(Arseneault et al., 2011), in a study using prospective cohort data, found that children who reported 
bullying victimization in childhood reported higher levels of psychotic symptoms at age 12.  In 
addition, other studies using adolescent samples have also found persistent linkages between 
bullying victimization and psychotic symptoms (Mackie et al., 2011, Mackie et al., 2013).  Two recent 
meta-analyses and reviews of studies by van Dam and colleagues (van Dam et al., 2012), and by 
Cunningham and colleagues (Cunningham et al., 2015) concluded that while there was evidence that 
bullying victimization was associated with later development of psychotic symptoms, there were still 
several issues arising from the literature.   
One key issue arising from the literature is the need for prospective measures of bullying 
victimization and psychotic symptoms.  Cunningham and colleagues (Cunningham et al., 2015) 
pointed out that much of the prior research in this area has relied on retrospective measures of 
bullying victimization, which may be contaminated by the mental state of the respondent at the 
time of assessment (i.e. those with higher levels of symptomatology may display biased recall of 
victimization).  One way to extend the existing research in this area would be to use prospective 




A second issue is the extent to which prior studies have controlled for sources of 
confounding and covariation. Cunningham et al (Cunningham et al., 2015) questioned the extent to 
which the linkages between bullying victimization and later psychotic symptoms were causal, or 
instead represented the effects of other behavioral or environmental factors that are linked to both 
increased risk of bullying victimization, and later psychotic symptomatology.  One way to address 
this issue is to use prospective measures of childhood behavior and early psychotic symptomatology 
to control for possible confounding in the linkages between bullying victimization and psychotic 
symptoms.  In general, previous studies have controlled for only a limited range of potential 
confounding factors, and only one has controlled for baseline symptoms of psychosis (Kelleher et al., 
2013).  A study by De Loore and colleagues (De Loore et al., 2007), however, found that controlling 
for possible confounding reduced the association between bullying victimization and psychotic 
symptoms to statistical non-significance.  
A third issue arising from the literature is the extent to which bullying victimization may be 
linked to psychotic symptoms over the life course.  A further issue identified by Cunningham et al 
(Cunningham et al., 2015) was that most studies of the linkages between bullying victimization and 
psychotic symptoms have examined relatively short-term outcomes, when a longer span of time 
would better reflect variations in the development of psychotic symptoms.  Given a relatively high 
level of variability over the life course in psychotic symptomatology, and in particular age of onset of 
symptoms (Dutta et al., 2007), the use of a longer span of time may allow a more comprehensive 
examination of the linkages between bullying victimization and psychotic symptomatology.  
Against this background this article examines the associations between bullying victimization 
in adolescence and psychotic symptomatology in adulthood, using data gathered over a 35-year 
longitudinal study (the Christchurch Health and Development Study).  The aims of this article are to 
examine the linkages between bullying victimization and later psychotic symptoms, and in particular 
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to examine the possibility that these linkages may be explained by the influence of covariates, 




Data were gathered from the Christchurch Health and Development Study (CHDS), a longitudinal 
study of a birth cohort of 1,265 individuals born in Christchurch, New Zealand in 1977 and followed 
to age 35 (Fergusson and Horwood, 2001, Fergusson et al., 1989).  Study participants were assessed 
at annual intervals from birth to age 16, then at ages 18, 21, 25, 30, and 35, using a combination of 
semistructured interviews, standardized testing and teacher questionnaires. All phases of the study 
were subject to ethical approval and all information was collected on the basis of signed consent 
from study participants.   
 
Bullying victimization (ages 13-16 years) 
When participants were aged 13 to 16 years, parents and cohort members were asked a series of 
custom-written questions concerning the school and social experiences of the cohort member.  As 
part of this questioning, both parents (at ages 13-15) and cohort members (at ages 14-16) were 
asked to indicate the extent to which the cohort member reported being bullied by others, resulting 
in up to six possible responses in total over the period 13-16 years.  Responses to these questions 
were obtained using a three-level Likert scale, ranging from “not at all” to “definitely”.   
 
In order to obtain a single measure of bullying victimization for each cohort member, the parent and 
cohort member responses to these items were tabulated, and each cohort member was then 
assigned to a bullying victimization classification based on the highest numbered response to any of 
the completed items, at any age, by either the parent or cohort member.  These classifications were: 
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Not exposed (parents and cohort members answered “1” for each item); moderate exposure (there 
was at least one “2” response to an item, but no “3” responses); and high exposure (there was at 
least one “3” response to an item). 
 
Psychotic symptomatology (ages 18, 21, 25, 30, and 35 years) 
At each assessment from age 18 to age 35, cohort members were administered a comprehensive 
mental health interview designed to assess a number of aspects of the individual’s mental health 
and psychosocial adjustment.  As part of this interview, participants were questioned regarding 
psychotic symptomatology.  For ages 18, 21, and 25, cohort members were asked to report on their 
symptoms over the past month.  At ages 30 and 35, participants were asked to report on their 
symptoms since the previous assessment (the difference in time frames was corrected in the 
statistical analyses; see below).  At ages 18, 21, and 25 these questions were derived from the by the 
Symptom Checklist 90 (SCL-90)(Derogatis et al., 1973), while at ages 30 and 35 questions were 
derived from the Diagnostic Interview Schedule (DIS) (Robins et al., 1995).  These items spanned a 
range of symptom areas, including: hallucinations and delusions; paranoid ideation; and related 
symptoms.  Confirmatory factor analysis of this item set has shown previously that the items formed 
a unidimensional scale reflecting the extent of psychotic symptomatology (Fergusson et al., 2003).  
These measures were used to generate a count of the number of symptoms of psychosis 
experienced by each participant during each assessment period. The reliability of the scale at each 
age was moderate (coefficient α ranged from 0.71 to 0.75).  
 
Covariate factors 
A series of covariate factors were obtained from the study database, on the basis of being: a) similar 
to covariates used in previous studies of the association between bullying victimization and 
psychotic symptoms; and b) being known to be associated with both bullying victimization and 
psychotic symptoms.  Listed below are those covariates which had been chosen on these bases, and 
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had been found to be significantly (p < .05) associated with bullying victimization (ages 13-16). 
 
Gender.  Measured at birth. 
Socioeconomic Status at birth. Family socioeconomic status at the time of the child's birth was 
assessed using the Elley and Irving (Elley and Irving, 1976) scale of socioeconomic status for New 
Zealand. This scale classifies families into six levels on the basis of paternal occupation, ranging from 
1 = professional to 6 = unskilled.  
Child cognitive ability.  At ages 8 and 9 years cohort members were assessed using the revised 
version of the Wechlser Intelligence Scale for Children (WISC-R) (Wechsler, 1974) modified for New 
Zealand conditions.  At each age performance IQ, verbal IQ and total IQ scores were computed using 
the method described in the test manual.  The reliabilities of these measures were assessed by using 
split half methods and ranged from .87 to .95.  The full scale score was used in these analyses and 
this score was found to have good reliability (α = .93). 
Childhood behavior problems (anxiety/withdrawal; attention problems; ages 7-9).  At ages 7-9 years 
maternal and teacher reports of:  a) the extent to which the child displayed shy, anxious or 
withdrawn behavior; and b) the child's tendencies to inattentive, restless or hyperactive behaviors 
were obtained using an instrument which combined the Rutter (Rutter et al., 1970) and Conners 
(Conners, 1969, 1970) parent and teacher questionnaires. The items from these questionnaires 
spanned a range of behaviors relating to: shyness, anxiety, withdrawal; and inattentive behavior, 
lack of concentration, distractibility, restlessness and hyperactivity (Fergusson and Horwood, 1993, 
Fergusson et al., 1991) with each item being scored on a three point scale ranging from “not at all” 
to “a great deal”.  A pair of scale scores representing the extent to which the child was described as 
exhibiting anxious/withdrawn behavior and attention problems were created by summing parental 
and teacher item scores for each child. The resulting scales was of moderate to good reliability 
having a coefficient alpha value of 0.87 and 0.93, respectively.  
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Exposure to childhood sexual abuse (ages 0-16).  Retrospective reports of exposure to childhood 
sexual abuse and physical abuse prior to age 16 were obtained from cohort members at ages 18 and 
21 years. At each assessment, participants were asked whether, before the age of 16, anyone had 
ever attempted to involve them in any of a series of 15 sexual activities when they did not want this 
to happen.  Sample members who reported an incident of abuse were then questioned in depth 
about the context of abuse (Fergusson et al., 1996a, Fergusson et al., 1996b). Using the check and 
narrative data gathered at each age (18, 21), participants were classified into one of four exposure 
groups reflecting the extent/severity of sexual abuse reports: no sexual abuse (85.9% of the sample); 
non-contact sexual abuse only (2.7% of the sample); contact sexual abuse not involving attempted or 
completed sexual penetration (5.1% of the sample); attempted or completed sexual penetration 
including vaginal, oral and anal intercourse (6.3% of the sample).  In the present analysis, 
respondents were classified as belonging to the group corresponding to the most severe form of 
abuse reported at either age 18 or 21. 
Early symptoms of psychosis and paranoid ideation (ages 14-16).  At the assessments at ages 15 and 
16, parents and cohort members were questioned regarding a range of psychological symptoms 
experienced by the cohort member during the previous 12 months, using the SCL-90.  On the basis 
of this questioning, measures of parent-reported and child reported symptoms of psychosis (as 
noted above) were obtained at age 15 and age 16, as well as measures of parent-reported and child 
reported symptoms of paranoid ideation.  Symptoms spanned such issues as: feeling watched or 
talked about; not trusting others; and blaming others for troubles.  The parent and child reports for 
each age were combined to create two symptom count measures for: a) psychotic symptoms; and b) 
symptoms of paranoid ideation; during the period 14-16 years.  The reliability of each scale was α = 





In the first step of the analyses, the bivariate associations between bullying victimization (ages 13-
16) and psychotic symptomatology (at ages 18, 21, 25, 30, and 35) were modelled using generalized 
estimating equation (GEE) models (Liang and Zeger, 1986, Zeger and Liang, 1986).  Because the 
outcome measures were in the form of symptom counts, a Poisson model was fitted to the data.  
This model was of the form: 
Log(Yit) = B0 + B1X1 + eit      (EQ1) 
where log(Yit) was the logarithm of the rate of psychotic symptoms for the ith participant at time t, 
X1 was the measure of bullying victimization,  and eit was the error or disturbance term for the 
model.  In this model the coefficient B1 represented the effect of bullying victimization on the 
outcome, pooled over the five observation periods.  Dummy variables (not shown) were used for the 
measure of time t in the model, in order to correct for the differing time frames in which psychotic 
symptoms were assessed (current symptoms at ages 18, 21, and 25; symptoms since the previous 
assessment at ages 30 and 35). The test of significance of the association was given by a Wald chi-
squared test of the hypothesis that B1 = 0.  Because of the large number of zero scores on the 
measure of symptoms, robust standard errors were used to correct for possible overdispersion 
(Hougaard et al., 1997).  All models were fitted using Stata 12 (StataCorp, 2011).  Estimates of the 
incidence rate ratio (IRR) and 95% confidence interval (CI) were obtained by exponentiation (eb).  It 
should be noted that no evidence was found of significant non-linearity in the association between 
bullying victimization and psychotic symptomatology.   
In the next step of the analysis, the associations between bullying victimization and 
psychotic symptomatology were adjusted for the effects of the covariate factors, using a series of 
models.  In the first step, the model shown in EQ 1 (above) was extended to include the following 
covariate factors: gender; family SES at birth, and IQ (ages 8-9).  In the second step, childhood 
attention problems and anxious withdrawn behavior were added to the model.  In the third step, the 
model was extended by adding exposure to sexual abuse in childhood.  In the final step, adolescent 
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symptoms of psychosis and paranoid ideation were added to the model.  At each step of the 
modelling process, statistically non-significant (p > .05) covariate factors were removed from each 
successive step.  These models were of the form: 
Log(Yit) = B0 + B1X1 + ∑BjZij + eit      (EQ2) 
where Zij was the set of covariate factors for individual i, and the remaining terms were as described 
previously.  In this analysis, all covariate factors were entered into the models in their original 
metrics (the measure of sexual abuse was dichotomized for the display purposes in the Results 
section below).  These models also included a term representing age x bullying victimization 
interaction (not shown), which was found to be statistically non-significant (p > .30). 
 
Sample Size and Sample Bias 
The present analyses were based on the 1018 (81% of the original cohort) individuals for whom 
information was available on bullying victimization during ages 13-16.  To examine the effects of 
sample losses on the representativeness of the sample, the obtained samples with complete data at 
each age, were compared with the remaining sample members on a series of socio-demographic 
measures collected at birth. This analysis suggested that there were statistically significant (p<.01) 
tendencies for the obtained samples to under-represent individuals from socially disadvantaged 
backgrounds characterized by low parental education, low socio-economic status and single 
parenthood. To address this issue, the data weighting methods described by Carlin et al. (1999) were 
used to examine the possible implications of selection effects arising from the pattern of missing 
data. These analyses produced essentially the same pattern of results to those reported here, 





Associations between bullying victimization (ages 13-16) and psychotic symptoms (ages 18, 21, 25, 
30, and 35 years) 
Table 1 shows the cohort classified into three groups based on their exposure to bullying 
victimization during the period 13-16 years.  For each level of bullying victimization, the Table shows 
the mean score on the measure of psychotic symptoms obtained at each assessment of the cohort in 
adulthood (ages 18, 21, 25, 30 and 35 years).  The Table summarizes these data over the period 18 
to 35 years, showing the pooled mean for each level of bullying victimization, and an estimate of the 
incidence rate ratio (IRR) and 95% confidence interval (CI), derived from generalized estimating 
equation (GEE) models (see Methods).  The Table shows: 
1. At each assessment, increasing severity of bullying victimization was associated with increased 
rates of symptoms of psychosis.  Those who were in the “high” exposure group had rates of 
symptoms that ranged from 1.5 to 3 times higher than those who were not exposed to bullying. 
2. Inspection of the means pooled across assessment periods show a statistically significant (p < 
.0001) association between bullying victimization and symptoms of psychosis.  Those in the 
“high” exposure group had pooled rates of symptoms that were 2.72 (95% CI: 1.65-4.51) times 
higher than those not exposed to bullying. 
In addition, the bivariate analyses showed that there was also a statistically significant (p < .0001) 
effect for age, with rates of symptoms of psychosis generally decreasing over time.   There was no 
evidence of a statistically significant interaction between age and bullying victimization, suggesting 
that the strength of association between bullying victimization and psychotic symptoms did not vary 
over time. 
INSERT TABLE 1 HERE 
 
Associations between covariate factors and bullying victimization, ages 13-16 
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One explanation for the associations depicted in Table 1 is that the associations between bullying 
victimization in adolescence and later psychotic symptomatology may be explained by the influence 
of covariate factors that increased the risk of both childhood bullying and adult psychotic 
symptomatology.  In order to examine this issue, the second step of the analysis examined the 
associations between the measure of bullying victimization during the period 13-16 years and 
several covariate factors, including: gender; a measure of family socioeconomic status (SES) at birth; 
child IQ; two measures of childhood behavior problems (anxious/withdrawn behavior; attention 
problems at ages 7-9); exposure to sexual abuse during childhood (this measure was dichotomized 
for display purposes); two measures of early psychotic symptoms obtained contemporaneously with 
the measure of bullying victimization (symptoms of psychosis and paranoid ideation symptoms; ages 
14-16).  The results of these analyses are shown in Table 2, which shows the mean score for each 
measure for each level of bullying victimization, as well as a test of significance obtained from 
Mantel-Haenszel chi square test, or one-way ANOVA.  The Table shows that increasing levels of 
bullying victimization were significantly associated with: male gender (p < .01); lower family SES at 
birth (p < .05); lower child IQ (p < .0001); increased scores on the measures of anxious/withdrawn 
behavior and attention problems (p < .0001); higher risk of having been exposed to sexual abuse in 
childhood (p < .05), and higher scores on the measures of adolescent psychotic symptoms and 
paranoid ideation (p < .0001).   
 
INSERT TABLE 2 HERE 
 
Associations between bullying victimization (ages 13-16) and psychotic symptoms (ages 18, 21, 25, 
30, and 35 years), after adjustment for covariate factors 
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In order to adjust the associations between bullying victimization in adolescence and symptoms of 
psychosis in adulthood for potential confounding, the covariate factors depicted in Table 2 were 
entered into the GEE models depicted in Table 1 (see Methods) over a series of four steps, in their 
original metrics.  The results of this analysis are shown in Tables 3a and 3b, which depict parameter 
estimates (Table 3a) and estimates of the IRR for each level of the bullying victimization classification 
(Table 3b), for five different models.  The Tables show: 
1. Adjustment for gender, family SES at birth and childhood IQ reduced the strength of the 
association between bullying victimization and psychotic symptomatology, but it remained 
statistically significant (p < .01).  Of the three covariate factors only IQ was significantly 
associated with psychotic symptomatology (p < .05). 
2. A model adjusting for IQ and childhood disruptive behavior (attention problems; 
anxious/withdrawn behavior) reduced the association between bullying victimization and 
psychotic symptomatology to marginal significance (p < .10).  In this model, IQ was no longer a 
statistically significant predictor of psychotic symptomatology (p > .80). 
3. Adjustment for childhood disruptive behavior and exposure to childhood sexual abuse reduced 
the association between bullying victimization and psychotic symptomatology to statistical non-
significance (p > .10).  In this model, anxious/withdrawn behavior was no longer a statistically 
significant predictor of psychotic symptomatology (p > .10). 
4. The addition of adolescent symptoms of psychosis and paranoid ideation further reduced the 
magnitude of the association between bullying victimization and psychotic symptomatology. 





The present study has used data from a 35-year study of a longitudinal birth cohort (the CHDS) to 
examine the linkages between bullying victimization in adolescence and psychotic symptomatology 
in adulthood, using repeated measures GEE models.  The results of these analyses led to the 
following general conclusions. 
 First, examination of the bivariate associations between bullying victimization in 
adolescence (ages 13-16) and psychotic symptoms in adulthood (ages 18-35) shows evidence of a 
moderate association between exposure to bullying and the experience of psychotic 
symptomatology.  This finding is in general agreement with a number of studies that have observed 
that individuals who have been bullied during childhood and adolescence are at increased risk of 
experiencing later psychotic symptoms (Arseneault et al., 2011, Kelleher et al., 2013, Mackie et al., 
2011, Mackie et al., 2013). 
 The CHDS data also showed, however, that those cohort members who were bullied were 
more likely to have been exposed to childhood sexual abuse, were male, had lower levels of 
cognitive ability, and were more likely to have been exposed to adverse socioeconomic conditions in 
childhood.  The analyses also showed that cohort members who were bullied in adolescence had 
displayed significantly higher levels of anxious/withdrawn behavior and attention problems during 
middle childhood (ages 7-9).  Similarly, the analyses showed that higher levels of bullying were also 
significantly associated with higher levels of psychotic symptoms and paranoid ideation (measured 
contemporaneously).  Collectively, these findings suggest the possibility that the linkages between 
bullying victimization and later psychotic symptomatology may reflect the fact that individuals who 
had been bullied in adolescence had been exposed to greater adversity, and had a developmental 
history of unusual behavior and symptoms, all of which have been shown to be associated with 
increased risk of bullying victimization (Gini and Pozzoli, 2009, Lereya et al., 2015, Sourander et al., 
2007, Stapinski et al., 2014).   It could be argued that the increased rates of psychotic symptoms in 
adulthood amongst those who were bulled as adolescents could reflect the cumulative effect of 
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adversity and behavior problems in childhood and adolescence, rather than direct causal effects of 
bullying (Cunningham et al., 2015). 
 This issue was examined in the final analyses of the data, which extended the bivariate 
models over a series of steps to include measures of individual and family factors, abuse exposure, 
childhood behavior and early symptoms of psychosis and paranoid ideation.  The results of these 
analyses showed that, after controlling for possible confounding, the association between bullying 
victimization and adult symptoms of psychosis was greatly reduced in magnitude, and was no longer 
statistically significant.  In addition, the results of successively fitted models suggested that the key 
predictors that explained the association between childhood bullying victimization and adult 
psychotic symptomatology were childhood disruptive behaviors (attention problems; 
anxious/withdrawn behavior), and to a lesser extent exposure to childhood sexual abuse.  Inclusion 
of terms relating to adolescent psychotic symptomatology made a similar impact to sexual abuse 
exposure on the magnitude of the association between bullying victimization and psychotic 
symptomatology. 
The results of this analysis suggest that the apparent associations between bullying exposure 
in adolescence and later symptoms of psychosis were largely explained by childhood behavior 
problems, with a smaller contribution made by abuse exposure and early symptoms of psychosis.  
These results are in general agreement with studies that have shown that the linkages between 
bullying and psychotic symptomatology are unlikely to be causal in nature (Bratlien et al., 2014, De 
Loore et al., 2007), but instead reflect a continuity of disordered behavior across childhood in 
adolescence, and the fact that individuals who display such behavior are more likely to become the 
targets of bullies.  The results are also consistent with studies suggesting linkages between abuse 




 Although the present results suggest that bullying may not play a direct causal role in later 
psychotic symptomatology, it is important to note that bullying victimization remains a risk indicator 
for later psychotic symptomatology.  This information may be of assistance in helping clinicians to 
identify individuals who may be at greater risk of developing psychotic symptoms.  Similarly, it is 
important to note that while bullying may not be a direct cause of psychotic symptomatology, it 
remains well-established that bullying increases the risk of suicidal behavior and other indicators of 
poor social adjustment (Gini and Pozzoli, 2009, Lereya et al., 2015, Sourander et al., 2007, Stapinski 
et al., 2014).   Identification of children who may be at greater risk of bullying due to their individual 
and behavioral issues may help to relieve other adverse psychosocial outcomes that stem from 
bullying victimization.   
 One possible limitation of the present study is the fact that symptoms of early psychosis 
used in the final model were measured contemporaneously with bullying victimization.  The 
consequence of this issue is that it is not possible to determine whether symptoms of early psychosis 
are a confounding factor, or a mediating factor in the linkage between childhood bullying and adult 
symptoms of psychosis.  One way of addressing this issue would be to use a matched case-control 
design examining children with very early signs of psychosis, and comparing these children with a 
matched control group on measures of current bullying victimization, and following these individuals 
into adulthood to measure symptoms of psychosis. 
Further limitations of the present study include the fact that the measures of bullying and 
symptomatology were parent- and self-reported, which may be subject to the usual biases 
associated with self-report measures, including under-reporting and misreporting of symptoms, 
which is not uncommon in psychosis (Dutta et al., 2007).  Also, the data were obtained from a 
specific cohort at a specific time period.  Social change, such as changes to school behavior policies 
in recent years (Rigby and Slee, 2008) that have attempted to systematically address bullying and, 
and the phenomenon of online bullying (Jones et al., 2013) that may generally increase young 
17 
 
people’s exposure to bullying, may alter the magnitude of the association between bullying 
victimization and later psychotic symptomatology from that observed in the present cohort.  In 
addition, there was a relatively small number of individuals observed in the present cohort who 
were exposed to a “high” level of bullying (n = 59), which may have reduced the precision of 
estimates of association. 
The limitations of the present study notwithstanding, the results of these analyses suggest 
that bullying victimization in childhood does not play a causal role in the development of psychotic 
symptoms in adulthood, and that the apparent associations between bullying and psychotic 
symptomatology were largely explained by childhood disruptive behavior and exposure to sexual 
abuse.  While bullying victimization remains a risk marker for adult psychotic symptomatology, the 
results of the present study suggest that the development of interventions for children displaying 
attention problems, anxious/withdrawn behavior, and those children who had been exposed to 
sexual abuse may help in reducing the incidence of psychotic symptomatology in adulthood. 
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Table 1 Associations between bullying victimisation (ages 13-16) and psychotic symptoms (ages 18, 
21, 25, 30, and 35 years) 
  Level of bullying victimisation  
Mean number of psychotic 
symptoms (SD) None Moderate High p 



































 Pooled n 768 191 59  
 




Table 2 Associations between covariate factors (childhood behaviour, individual factors and early 
symptoms of psychosis and paranoid ideation) and bullying victimisation (ages 13-16) 
 Level of bullying victimisation  
Covariate Factor None Moderate High p1 
% male 46.7 60.2 57.6 <.01 




















% exposure to childhood sexual abuse 12.4 17.2 18.6 <.05 














Table 3a. Parameter estimates for the associations between bullying victimisation (ages 13-16) and psychotic symptoms (ages 18-35) across several models 
adjusting for covariate factors. 
 Model 1 
Unadjusted 
Model 2 
Adjusted for gender, 
SES, IQ 
Model 3 




Adjusted for childhood 
behaviour problems, 
exposure to sexual 
abuse 
Model 5 
Adjusted for childhood 
behaviour problems, 
exposure to sexual abuse, 
adolescent symptoms of 
psychosis 
 B SE p B SE p B SE p B SE p B SE p 
Bullying victimisation .50 .13 <.0001 .43 .13 <.01 .20 .11 <.10 .15 .11 >.10 .10 .12 >.40 
Gender -- -- -- .15 .17 >.30 -- -- -- -- -- -- -- -- -- 
SES at birth -- -- -- .03 .07 >.60 -- -- -- -- -- -- -- -- -- 
IQ ages 8-9 -- -- -- -.01 .01 <.05 .00 .01 >.50 -- -- -- -- -- -- 
Anxious/withdrawn behavior ages 7-
9 -- -- -- -- -- -- .04 .02 <.05 .03 .02 >.10 -- -- -- 
Attention problems ages 7-9 -- -- -- -- -- -- .07 .02 <.05 .06 .01 <.0001 .05 .01 <.0001 
Exposure to childhood sexual abuse -- -- -- -- -- -- -- -- -- .42 .06 <.0001 .35 .07 <.0001 
Symptoms of psychosis ages 15-16 -- -- -- -- -- -- -- -- -- -- -- -- .09 .05 >.10 




Table 3b. Incidence rate ratios (IRR) and 95% confidence internals (CI) for the associations between bullying victimisation (ages 13-16) and psychotic symptoms (ages 18-35) 





Adjusted for gender, SES, IQ 
Model 3 
Adjusted for IQ,  childhood 
behaviour problems 
Model 4 
Adjusted for childhood 
behaviour problems, exposure 
to sexual abuse 
Model 5 
Adjusted for childhood 
behaviour problems, exposure 
to sexual abuse, adolescent 
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